Introduction
============

Excess alcohol consumption, and the harm caused by it, is a major public health concern throughout the developed world \[[@ref1]-[@ref3]\]. Regular heavy alcohol consumption and binge drinking are associated with physical problems, mental health problems, antisocial behavior, violence, accidents, suicide, injuries, road traffic accidents, unsafe sexual behavior, underperformance at school, and crime. In the United Kingdom, alcohol misuse accounts for over 30000 hospital admissions for alcohol dependence, up to 70% of all admissions to accident and emergency departments at peak times, and up to 22000 premature deaths. The total cost of alcohol misuse to the health service was calculated to be £1.7 billion per annum, which though substantial, is much less than the total annual cost of alcohol-related crime (£7.4 billion) and lost productivity (£6.4 billion) \[[@ref3]\]. Similar costs are identified in the United States, with the overall economic cost of alcohol abuse estimated at \$184.6 billion, most of which was attributed to lost productivity \[[@ref1]\]. Alcohol dependence is not confined to adulthood: in 2000, nearly 14% of 16- to 19-year-olds in Great Britain were found to experience dependence on alcohol \[[@ref3]\].

Brief interventions seek to change views of the personal acceptability of excessive drinking and to encourage self-directed behavior change. They can be delivered by practitioners or as self-help materials. There is a substantial body of evidence demonstrating that brief interventions for individuals at risk can have significant impact on reducing alcohol consumption and, in some cases, alcohol-related harm when delivered both in primary and secondary health care settings \[[@ref4]-[@ref8]\]. However, their impact on public health has been severely limited, due partly to the reluctance of at-risk individuals to seek help \[[@ref9]\] and partly to a lack of health care resources and the unwillingness of health care professionals to undertake these interventions \[[@ref10]\]. General practitioners, for example, who are in a key position to deliver such interventions, rarely do so because of both lack of skills and fear of potential adverse effects on relationships with their patients \[[@ref10]\].

Until recently, self-help materials were almost exclusively paper-based. However, the Internet has triggered a growth in more interactive self-help materials. It is thought that this interactivity is likely to enhance the potential for behavior change \[[@ref11]\]. In public health terms, the Internet has the considerable advantage that once the Web site has been developed, the marginal cost of delivering the intervention to unlimited numbers of people is minimal, in marked contrast to face-to-face interventions. Approximately 60% of individuals in the United Kingdom report using the Internet regularly \[[@ref12]\], and a recent telephone survey in Canada showed that current drinkers are more likely to have access to the Internet than abstainers \[[@ref13]\]. Heavy drinkers have been shown to benefit from a PC Windows-based behavioral treatment program \[[@ref14],[@ref15]\]. Younger people, who are most at risk of binge drinking \[[@ref3]\], use new information and communication technologies such as the Internet and mobile phones in preference to more traditional sources of health information or health promotion \[[@ref16]\]. Pilot studies have shown that people with drinking problems are willing to use screening tools on the Internet \[[@ref17],[@ref18]\]. One study asked Web site visitors to complete a questionnaire about their alcohol use and provided a brief intervention in the form of feedback and advice \[[@ref19]\]. A recent review identified a number of Internet-based screening and assessment tools (but few treatment or intervention-based applications), which were mostly directed at college students and usually required users to attend special sessions in an office \[[@ref20]-[@ref22]\].

One exception is the Alcohol Help Centre, which provided online personal feedback to users of an online eHealth service \[[@ref23]\]. A modified version of this Internet-based tool was piloted in Finland. In a relatively small cohort study (n = 343), at 3-month follow-up, users had reduced their drinking compared to baseline \[[@ref24]\].

Down Your Drink is a well-established, comprehensive, freely available, interactive Web-based treatment program for people with alcohol problems. An initial pilot study demonstrated the feasibility of the approach \[[@ref25]\], and this present study seeks to extend what is known about the "natural history" of the site over a longer period and to describe the users and their outcomes. All advertising and promotion of the site ceased after the pilot study, but the Web-based program continued to be hosted on the Web site of Alcohol Concern, the United Kingdom's premier charity addressing issues around alcohol.

The aims of the present study were to describe the patterns of use and self-reported effectiveness among users of Down Your Drink. The study set out to describe the demographic characteristics of users, the methods employed to identify and access Down Your Drink, the patterns of use, the demographic and clinical characteristics associated with completing the 6-week program, and self-reported changes in alcohol-related outcomes associated with use of Down Your Drink.

Methods
=======

This was a pragmatic cohort study of the first 10000 people who registered to use the site, after the end of the pilot phase (ie, after September 2003).

The study was approved by the Camden and Islington Local Research Ethics Committee.

Down Your Drink was developed with support from the Alcohol Education and Research Council as a Web-based interactive program of brief interventions to reduce alcohol consumption in heavy drinkers and is hosted on a single dedicated Web site \[[@ref25]\].

The animated home page invited visitors to assess their level of drinking by taking the Fast Alcohol Screening Test (FAST) \[[@ref26]\]. Feedback was presented numerically and visually. The home page ([Figure 1](#figure1){ref-type="fig"}) also contained links to frequently asked questions (FAQs) about heavy drinking, information about the 6-week program, its authors, the research study, and the organizations sponsoring the site (The National Health Service, Alcohol Concern, Alcohol Education and Research Council, and the Royal Free and University College London Medical School ).

Figure 1Down Your Drink home page

The Web site content was structured as a set of six consecutive intervention modules designed to be accessed by the registrants at weekly intervals. Once a given module had been completed, access to the subsequent module was barred for 7 days. The 6-week program was based on the stages of change model \[[@ref27]\] and contained components common in brief interventions, including motivational enhancement \[[@ref28]\], cognitive behavioral therapy \[[@ref29]\], and relapse prevention \[[@ref30]\]. Experience with the original print version of the program suggested that structuring the material over 6 weeks allowed users sufficient time to complete the various items and plan their behavior change. There were also components unique to a computer-based system, designed to exploit the interactivity and flexibility of the Internet ([Figure 2](#figure2){ref-type="fig"} and Multimedia Appendix 1). These included an automated drinking diary and consumption calculator, online quizzes, interactive behavioral analysis of drinking situations (the "thinking drinking" log), blood alcohol concentration calculator, and intelligent email that sent reminders and controlled-drinking tips to an individual email address or as a Short Message Service (SMS) text message to a cell phone. Associated with the Down Your Drink program was a nonmoderated listserve for Down Your Drink users hosted by Yahoo groups where users of the program could exchange personal messages about their experience with the program and obtain peer support for their efforts in reducing their drinking.

Figure 2Sample Down Your Drink page

Recruitment
-----------

An off-line advertising campaign was run in September 2001 to coincide with the launch of the Web site and the early part of the pilot study. All off-line advertising ceased at the end of 2001 (Multimedia Appendix 2). The site was also registered with the Yahoo search engine and was listed in the information pages of a number of UK-based health-related periodicals. By the time this study started (September 2003), there had been no off-line advertising for this Web site for over 18 months. All visitors to the Down Your Drink site were invited to complete an initial assessment using the FAST \[[@ref26]\]. The maximum score for the FAST is 16, and the cutoff point for risky drinking is 3. Those who scored 3 or above were advised that they were at risk from their drinking behavior and were directed to the free 6-week program. Those with lower FAST scores were also able to use the program. Visitors who wished to participate in the 6-week program were required to complete an online consent form (Multimedia Appendix 3) and provide registration data prior to accessing the site. Following this, they could enter the first week of the program.

Baseline and Outcome Measures
-----------------------------

In order to participate, users were invited to read the policy on confidentiality, complete the consent procedure, and then choose a username and password. Those who agreed to register were required to submit information about their age, gender, marital status, family composition, ethnicity, occupation, country of residence, and how they had learned about the site.

The primary outcome measure was the 14-item Short Alcohol Dependency Questionnaire (SADD), which measures dependency on alcohol \[[@ref31]\]. This was selected in preference to a measure of alcohol consumption as, at that time, there was no direct measure of alcohol use validated for use on the Internet. Secondary outcome measures included an abbreviated (35-item) version of the Alcohol Problems Questionnaire (APQ), which assesses harm associated with heavy drinking \[[@ref32]\], and the Clinical Outcomes in Routine Evaluation-Outcome Measure (CORE-OM), a 34-item measure of mental health symptoms \[[@ref33]\]. For all these questionnaires, higher scores indicate greater levels of harm. All measures were completed online at the end of weeks 1 and 6. Respondents were able to review and check their responses by the using the back button on their browser. Respondents were not required to complete all the items in each questionnaire, thus allowing the possibility of differential response rates on each questionnaire.

All the data for the study were collected automatically on a live database located on a secure dedicated Web site. Access to this database was by password only and was restricted to members of the research team. This database was initially launched simultaneously with the Down Your Drink Web site in October 2001, but was withdrawn at the end of the pilot phase for re-development. The upgraded database was subsequently re-launched in September 2003, and the data presented here are from the first 10000 users after the launch of the revised database.

Usage data were collected automatically on the Down Your Drink Web server and analyzed by a Web server log file analysis program (Webalizer, version 2.01). These data were stored separately from the Down Your Drink registrant database. The usage data reported here are from a subset of the total participants in the study collected between January and December 2004.

Analysis
--------

Data for the first 10000 users were extracted from the live database on March 1, 2006, and transferred into SPSS, version 12.0.1 for Windows via Microsoft Access, where all data related to individual Web site users were linked using the unique identifier created by the Down Your Drink site.

These data were then subjected to frequency analysis and paired *t* tests were performed to compare the mean scores of Web site users at the beginning and end of the 6-week program. In addition, the demographic variables of age, gender, marital status (with or without partner), and family status (with or without children) were tested using a chi-square test to determine if a statistically significant relationship existed between particular demographic characteristics and the likelihood of completing the online program.

Results
=======

It took just over 27 months, from the launch date on September 24, 2003, to January 3, 2006, to complete recruitment of 10000 users.

Demographic Characteristics of Down Your Drink Users
----------------------------------------------------

The self-reported demographic characteristics of the sample are shown in [Table 1](#table1){ref-type="table"}. It can be seen that approximately equal numbers of men and women used the program; a little over a third were single, and over 40% lived with children. Most users (81.9%) were White British, and over a quarter reported managerial and professional occupations.

The great majority (83.9%) lived in the United Kingdom, and 9.3% reported living in other English-speaking countries (United States, Canada, Australia, and New Zealand). Over 100 countries of residence were given by the remaining 6.7% of users.

###### 

Demographic characteristics of Down Your Drink users

  **Demographic Characteristic**                 
  ----------------------------------- ---------- --------
                                      **Mean**   **SD**
  **Age**                             37.44      9.84
                                                 
  **Gender**                          **No.**    **%**
     Male                             4891       48.9
     Female                           5109       51.1
                                                 
  **Marital Status**                             
     Single                           3754       37.5
     Married or living with partner   6246       62.5
                                                 
  **Living With Children**                       
     Yes                              4244       42.4
     No                               5756       57.6
                                                 
  **Occupation**                                 
     Managerial/professional          2579       25.8
     Self-employed                    862        8.6
     Administrative/secretarial       854        8.5
     Information technology           770        7.7
     Academic                         461        4.6
     Housewife/househusband           431        4.3
     Unemployed                       353        3.5
     All other                        3690       36.9
                                                 
  **Ethnicity**                                  
     White British                    8185       81.9
     White other                      911        9.1
     White Irish                      527        5.3
     Asian                            135        1.4
     Mixed                            93         0.9
     Black                            69         0.7
     Other                            81         0.8
                                                 
  **Country of Origin**                          
     United Kingdom                   8385       83.9
     United States                    554        5.5
     Ireland                          172        1.7
     Australia                        111        1.1
     Canada                           104        1.0
     Other                            674        6.7

How Users Found Down Your Drink
-------------------------------

Nearly three quarters of registrants (n = 7167, 71.7%) visited the Down Your Drink site from another Internet-based resource. Most of these connected via a link from another Web site (n = 4156, 41.6%) or from a search engine (n = 2900, 29.0%), whereas a smaller group responded to a banner advert on another site (n = 111, 1.0%). Relatively few registrants had been directed to Down Your Drink from the health service (n = 583, 5.8%).

When Users Accessed Down Your Drink
-----------------------------------

The daily pattern of Down Your Drink use between January and December 2004 (represented by number of "hits" per hour) is shown in [Figure 3](#figure3){ref-type="fig"}. About 61% of the hits occurred between 9:00 am and 5:59 pm (Greenwich mean time \[GMT\]), with about 39% occurring between 6:00 pm and 8:59 am.

Figure 3Mean hourly usage of Down Your Drink (Jan to Dec 2004)

Use of Down Your Drink
----------------------

There was a high attrition rate from the program with only 1654 (16.5%) of the original 10000 registrants completing the 6-week program ([Table 2](#table2){ref-type="table"}). The greatest attrition occurred between the first and the second weeks, with much lower rates occurring thereafter.

###### 

Number of users completing each week of the program. Percentages are the proportion of those registered, for example, 16.5% of all users that registered with Down Your Drink had completed the 6-week program by the time of the data extraction (March 1, 2006).

                     **All Users**   **Male Users**   **Female Users**                 
  ------------------ --------------- ---------------- ------------------ ------ ------ ------
  Registered         10000           100.0            4891               100    5109   100
  Completed week 1   8933            89.3             4302               88.0   4631   90.6
  Completed week 2   4020            40.2             1916               39.2   2104   41.2
  Completed week 3   3006            30.1             1403               28.7   1603   31.4
  Completed week 4   2411            24.1             1128               23.1   1283   25.1
  Completed week 5   1928            19.3             887                18.1   1041   20.4
  Completed week 6   1654            16.5             770                15.7   884    17.3

Outcomes
--------

In order to determine whether there were demographic or clinical characteristics that were associated with completion of the 6-week program, we compared the characteristics of those who completed the sixth week with those who had only completed the first week. We chose first week completers as the reference, as we did not have data on the outcome measures from those who had dropped out before completing the first week. We defined anyone who had done some part of week 6 as a completer, whether or not they filled in the questionnaires at the end of week 6. It can be seen that female users, users who were married or living with a partner, and users without children were more likely to complete the program than men, single users, or users with children ([Table 3](#table3){ref-type="table"}). The baseline responses of those users who completed the program indicated that they were less at risk of alcohol dependency and of harm from alcohol use at the time of entry into the program than those who subsequently dropped out ([Table 3](#table3){ref-type="table"}), although they were still at considerable risk of harm as judged by their baseline scores.

###### 

Comparison of baseline demographic and clinical characteristics of those who completed the six week program (completers) with those who only completed the first week of the program (starters)

  **Characteristic**                  **Starters (Completed Week 1) (n = 8933)**   **Completers (Completed Week 6) (n = 1654)**   ***P* value**
  ----------------------------------- -------------------------------------------- ---------------------------------------------- ---------------
  **Demographic Characteristic**      **No. (%)**                                  **No. (%)**                                    
  ** Gender**                                                                                                                     0.04
     Male                             4302 (48)                                    770 (47)                                       
     Female                           4631 (52)                                    884 (53)                                       
                                                                                                                                  
  ** Marital Status**                                                                                                             \< .001
     Married or living with partner   5646 (63)                                    1125 (68)                                      
     Single                           3287 (37)                                    529 (32)                                       
                                                                                                                                  
  ** Family Status**                                                                                                              .002
     With children                    3808 (43)                                    646 (39)                                       
     Without children                 5125 (57)                                    1008 (61)                                      
                                                                                                                                  
  ** Age**                            **Mean (SD)**                                **Mean (SD)**                                  
     Years                            37.6 (9.8)                                   38.9 (9.6)                                     
                                                                                                                                  
  **Clinical Characteristic**         **Mean (SD)**                                **Mean (SD)**                                  
     SADD^\*^                         12.31 (6.09)                                 11.52 (5.24)                                   \< .001
     Abbreviated APQ^†^               7.38 (5.01)                                  6.83 (4.66)                                    \< .001
     Core functioning                 1.38 (0.82)                                  1.35 (0.74)                                    .17
     Core problem                     1.59 (0.92)                                  1.59 (0.81)                                    .93
     Core well-being                  1.62 (1.00)                                  1.57 (0.92)                                    .06
     Core risk                        0.41 (0.60)                                  0.34 (0.50)                                    \< .001

^\*^Short Alcohol Dependency Data Questionnaire

^†^Alcohol Problems Questionnaire

Of the program completers, 57% also fully completed the outcome questionnaires at the end of the 6-week program. The mean scores for the SADD and modified APQ were significantly lower for these people at week 6 than week 1, indicating that alcohol dependency and alcohol-related harm were significantly reduced at the end of the program ([Table 4](#table4){ref-type="table"}). Mental health symptoms were also significantly improved. At week 1, the mean item scores for the CORE-OM were at or above the clinical thresholds on all domains for both women and men, with the single exception of the risk score for men. At week 6, the mean item scores were significantly reduced across all scales, suggesting a reduction in mental health symptoms, a reduced risk of harm to self and others, and an improvement in subjective well-being and daily functioning ([Table 4](#table4){ref-type="table"}).

###### 

Change in clinical outcomes between week 1 and week 6 in users who completed the 6-week program

  **Clinical Outcome Measure**   **Week 1 (Baseline) Score**   **Week 6 (Final) Score**   ***P* value**
  ------------------------------ ----------------------------- -------------------------- ---------------
  **SADD (total score)**                                                                  
     Men (n = 421)               11.51 (5.17)                  7.65 (4.51)                \< .001
     Women (n = 520)             11.58 (5.35)                  7.64 (5.04)                \< .001
                                                                                          
  **APQ (total score)**                                                                   
     Men (n = 421)               7.18 (4.74)                   3.43 (3.90)                \< .001
     Women (n = 520)             6.61 (4.35)                   3.05 (3.66)                \< .001
                                                                                          
  **CORE-OM (item scores)**                                                               
  ** Men (n= 421)**                                                                       
     Functioning                 1.32 (0.73)                   0.87 (0.69)                \< .001
     Problem                     1.51 (0.81)                   0.94 (0.74)                \< .001
     Well-being                  1.41 (0.90)                   0.88 (0.84)                \< .001
     Risk                        0.31 (0.46)                   0.14 (0.33)                \< .001
                                                                                          
  ** Women (n = 520)**                                                                    
     Functioning                 1.37 (0.75)                   0.85 (0.72)                \< .001
     Problem                     1.66 (0.80)                   0.99 (0.80)                \< .001
     Well-being                  1.70 (0.91)                   1.00 (0.89)                \< .001
     Risk                        0.38 (0.55)                   0.18 (0.44)                \< .001

Discussion
==========

Main Findings
-------------

This large pragmatic cohort study of users of a freely available online program for nondependent drinkers at risk of harm from alcohol use suggests that a small but significant (16.5% or 1 in 6) proportion of users will complete the 6-week program. Those that completed the program and provided outcome measures reported clinically significant benefit, with reduction in mean dependency and harm from alcohol, and improved mental health. Women, users with a partner, and users without children were more likely to complete the program.

Relationship to Previous Literature
-----------------------------------

Our findings add to the growing body of literature suggesting that behavior change can be achieved through online interventions \[[@ref34]-[@ref36]\]. This suggestion provides some empirical support for the move toward providing online public health interventions \[[@ref37]\]. In common with many other online interventions \[[@ref38]\], we had a very high rate of attrition. As Eysenbach has pointed out, this may be integral to the nature of online interventions and does not undermine their potential usefulness, as the marginal cost per user is so low. We also found that the online intervention was frequently accessed outside normal working hours \[[@ref39]\], although our findings on this point must be treated with caution, as a proportion of our users came from outside the United Kingdom, and the time of access was recorded using GMT.

This online service, in common with other studies \[[@ref24],[@ref40]\], was used by as many women as men. This is an important difference from traditional alcohol treatment services, where women tend to be underrepresented and report that the services they receive do not meet their needs \[[@ref41]\].

Methodological Issues
---------------------

This was a pragmatic cohort study aimed at exploring the usage patterns of a freely available online intervention. All data were self-reported, and we have no objective confirmation of any of the data reported here. Some users may have provided false or inaccurate data. However, there is no particular reason why registrants should have systematically lied at registration, and, given the large sample size (10000 registrants), the demographic data probably provide a reasonable description of the characteristics of users. Users who completed the 6-week course showed considerable motivation and commitment. The outcome measures were an integral part of the intervention, and users completed them entirely for their own benefit. It is difficult to know how truthful they were in completing these questionnaires, but there is some evidence to support the suggestion that responses to online questionnaires are comparable to traditional paper-based versions \[[@ref42],[@ref43]\].

As this was an uncontrolled study, the data can only suggest an association between use of the program and an improvement in health outcomes. This study cannot determine whether this association was causal.

Implications
------------

If confirmed, these data suggest that an online intervention aimed at nondependent heavy drinkers can make a useful addition to the public health armamentarium. Although only 16% of those who registered completed the course, in public health terms this still represents a significant number of people who could benefit. The advantages of such an intervention are that the costs are unaffected by the number of users and that the intervention can be used at home, at any time of day or night, unlike more traditional services. Future work should explore whether adapting the program, including increasing the options for flexible use, removing the requirement to work through the elements sequentially, and introducing more personalized feedback, can improve "stickiness" or adherence to the program, and whether the association between use of the program and improved outcomes is causal. We are currently undertaking a randomized controlled trial to explore both these questions.
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